Abstract --Aim: This study aimed to compare the quality of life perception among Boccia, Para-Athletics, and Wheelchair Tennis athletes. Methods: Eighty-six athletes with physical disabilities participated (Boccia = 41; Para Athletics = 14; Wheelchair Tennis = 31) in the study. The data were collected by applying the Brazilian Portuguese version of the WHOQOLBref questionnaire and a short survey for demographics. Descriptive and inferential statistics were used to analyze the relationship among the variables considering a confidence level of 95%. Results: Wheelchair Tennis athletes were older and Para-Athletics athletes were involved in this sport for a longer period. The majority of participants perceived positively their overall quality of life and health. Wheelchair Tennis athletes presented higher total quality of life perception scores in comparison to Boccia athletes. Regarding the specific domains of quality of life, Para-Athletics athletes presented higher scores in the psychological domain in comparison to Boccia and Wheelchair Tennis. Wheelchair Tennis presented higher social scores in comparison to Boccia and higher environment scores in comparison to Boccia and Para-Athletics. No differences were found in the physical domain in all groups. Conclusion: The evidence points to the influence of athletes' demographics, the specific nuances of their impairments, and the Paralympic Sports practiced in perceiving the quality of life. Suggestions are made to further explore the factors that may influence the quality of life perception among Paralympic Sports athletes.
Introduction
The promotion of adapted physical activities for people with disabilities is a largely investigated 1, 2 . Among the various possibilities of such activities, adapted sports has been shown to be an effective alternative, considering the social, physical, and psychological contributions usually reported by the participants 3, 4 . These benefits have been manifested through the enhancement of functional capacity, development of relationships, and increased self-esteem 5, 6 . In addition, adapted sports was pointed out in the scientific literature due to the contribution for a positive quality of life (QoL) perception among athletes with physical disabilities 4, 6, 7 . Recent investigations on the QoL, people with physical disabilities who are regularly involved in adapted sports pointed out to the better perception of these individuals in comparison to their inactive peers 4, 8 . When investigating the factors that contribute to a higher QoL perception, a higher number of training session per week 9 , a longer period practicing an adapted sport 7 , and involvement in the high-performance context 10 were highlighted. However, it is important to note that, until now, the analysis of factors influencing QoL perception among athletes with disabilities were performed considering individuals of only one sport 9, 10 or through grouping different sports into a large sample group 7 . Thus, there is a need to investigate athletes with physical disabilities' QoL perception considering the specific features and the common disabilities covered by each adapted sport.
Although the list of adapted sports is vast as a result of including any type of sports modified or created to meet the needs of people with disabilities 11 , Paralympic Sports are the group of 22 adapted sports that are part of the Summer Paralympic Games and the six adapted sports competed in the Winter Paralympic Games 11 . Unlike adapted sports, Paralympic Sports comprise physical, visual, and intellectual disabilities 12 . In addition, to legitimately participate in these sports, the individual must present at least one of the ten eligibility criteria (eight for physical disability, one for visual disability, and one for intellectual disability) indicated by the International Paralympic Committee 12 .
Considering that the three types of disabilities aforementioned require different adaptations in ones' life, we hypothesized that the specific characteristics of each type of disability may influence the QoL perception, considering the physical, psychological, social, and environment domains 13 . Thus, the innovation in this study is settled in analyzing athletes with physical disabilities' QoL perception according to the nuances of their disability and the sport they practice. The comparison across different adapted sports can provide important directions about the barriers of each context and how sports stakeholders and coaches can create a climate for promoting better levels of QoL. In order to cover athletes that exhibit different types of disabilities and participate in different sporting environments, we chose Boccia, Para-Athletics (PA), and Wheelchair Tennis (WT). Therefore, considering the rationale aforementioned, this study aimed to compare the QoL perception among Boccia, PA, and WT athletes.
Methods
This is a cross-sectional study from a quantitative approach. This research was approved by the Ethics Committee of the lead author's university (protocol No. 717.655) and all participants agreed to participate in the study.
Participants
Participants were athletes with physical disabilities practicing Boccia, PA, or WT. Sampling was intentionally performed and counted on athletes participating in regional, national, or international tournaments visited by the researchers. As inclusion criteria, athletes should be over 18 years of age, have Brazilian nationality, exhibit a physical disability, sign an informed consent and fill in the questionnaires in a way that would not generate doubts to researchers. Thus, the sample consisted of 41 Boccia athletes, 14 PA athletes, and 31 WT athletes, totaling 86 subjects.
Participants' Sports' Characteristics
Boccia only includes athletes with physical disabilities and comprises six of the eight criteria for eligibility 12 . Its main characteristic is the opportunity for people with a severe degree of motor impairment to participate in a sporting activity, who would otherwise have little chances of being involved in such environment 14 . The disabilities normally exhibited by Boccia athletes are cerebral palsy, progressive muscular dystrophy, and stroke 14 . PA is the only one in this study to comprise all three types of disabilities in the Paralympic program 15 . Taking into account that all eligibility criteria are covered in PA and the 23 classes for track events and 26 classes for field events offered 12 , different implements are used for competing, such as: throwing the chair, race guide, wheelchair, or prostheses 12 . WT comprises all eight eligibility criteria related to physical disability, not covering intellectual and visual disabilities 12, 16 . There are two categories for participating in the events: open and quad
12
. The open category is aimed at individuals with significant and permanent disabilities in at least one lower limb without compromising upper limb function. The quad category includes people with disabilities affecting arms and legs, which make it difficult to grip the racket and move on the court 12 .
It is important to understand that due to the fact that the three Paralympic Sports cover individuals with different functional abilities, it is difficult to indicate which athletes present greater motor impairment. However, considering the characteristics of these activities and the athletes that normally participate in the competitions, the disabilities exhibited by Boccia athletes provide higher motor impairment, followed by WT, and PA.
Instruments
The Portuguese version of the WHOQOL-Bref instrument (World Health Organization Quality of Life -Bref) proposed by Fleck et al. 13 was used. The WHOQOL-Bref contains 26 questions and evaluates the subject's perceived QoL through a five-point likert scale 13 . The first two questions investigate, in general, how individuals evaluate their QoL and how satisfied they are with their health, respectively 17 . The following 24 questions are divided into four domains: physical (seven questions), psychological (six questions), social (three questions), and environment (eight questions). Regarding the instrument validation, the study conducted by Fleck et al. 13 identified reliability coefficients of 0.69 or higher (physical = 0.84, psychological = 0.79, social = 0.69, environment = 0.71).
In addition to the application of the instrument, a brief questionnaire was given to the athletes to collect information regarding age, sex, the cause of disability, and average years practicing their respective sport.
Data Collection
Data were collected through visits of the researchers at practices or tournaments of each sport.
• 
Data analysis
The analysis of participants' responses usually follows procedures suggested by WHOQOL Group 17 . In this way, questions one and two of the instrument had a particular interpretation. For question one "How would you rate your quality of life?", subjects were classified as negative evaluation when they answered 'very poor', 'poor' or 'neither poor nor good', and as a positive evaluation those who answered 'good' or 'very good'. For question two "How satisfied are you with your health?", participants who answered 'very dissatisfied', 'dissatisfied' or 'neither satisfied nor dissatisfied' were classified as negative evaluation and those who answered 'satisfied' or 'very satisfied' were classified as positive evaluation.
For analyzing data, descriptive statistics with mean, standard deviation, and absolute and relative frequency values were used. To verify the data normality of the quantitative variables, Shapiro-Wilk and Kolmogorov-Smirnov tests were applied. When the data normality was identified, one-way ANOVA test for independent samples was applied, followed by a Bonferroni post hoc or the non-parametric equivalent (Kruskal-Wallis test). In order to identify an association between categorical variables, Fisher's exact and chi-square tests were adopted. In all analyses, a confidence level of 95% was considered and the tests were carried out using SPSS software (version 23.0).
Results
The eight-six participants (women = 27, men = 59) had age ranging from 18 to 65 years and had congenital (n = 33) or acquired physical disability (n = 49). Four individuals opted not to indicate the cause of their disability. When participants were stratified according to the sports practiced, WT athletes had the highest mean age among participants (39.35 ± 11.57), followed by PA (32.50 ± 10.37) and Boccia athletes (31.76 ± 9.36), respectively. Regarding the average years practicing their respective sport, the highest mean was PA (10.03 ± 7.76), followed by WT (7.78 ± 5.80), and Boccia (6.42 ± 4.54), according to Table 1 .
The general evaluation of QoL and general health satisfaction levels of Boccia, PA, and WT athletes did not present significant difference, as presented in Tables 2 and 3 .
Regarding the QoL perception across Paralympic Sports, WT presented the highest total perception score, which was significantly higher than Boccia. Regarding the domain-specific analysis, physical domain did not present a significant difference among the other sports. In the psychological domain, PA had a higher mean in relation to Boccia and to WT (p<0.05). In the social domain, WT had a higher average than the other sports, especially in relation to Boccia (p<0.05). Finally, regarding the environment domain, a higher mean of WT was identified when compared to PA and Boccia (p<0.05). The scores for each domain can be found in Table 4 . 
Discussion
The main objective of this study was to compare the QoL perception among Boccia, PA, and WT athletes. From the analysis of the overall QoL perception and health, we identified that athletes perceive positively both of the indicators. This finding corroborates other studies regarding the importance of adapted sports to the promotion of QoL and health for this population 4, 5, 10 . In addition, regardless of the Paralympic Sport practiced and the public covered (athletes with more severe or less severe impairments), participation in adapted sports by itself seemed to have supported athletes with physical disabilities to positively perceive their QoL and health. Thus, although physical disability is sometimes a limiting factor for autonomy and accessibility 2 , this seems not to be a primordial aspect when performing an overall assessment of QoL and health.
Regarding total QoL perception, WT athletes presented significantly higher mean in comparison to Boccia athletes. It is believed that this fact can be explained by the higher average age of WT athletes compared to Boccia athletes, since there is a tendency of greater acceptance of the disability over time, resulting in less embarrassing situations in relation to difficulties in activities of the daily living 18 . Further, given that Boccia athletes generally have a higher degree of severity and motor impairment than WT athletes, this fact may have negatively influenced their QoL perceptions. In order to help support maintaining athletes in Paralympic Sports, attention should be given to young athletes with higher degrees of motor impairment, considering the presence of two factors that may interfere in high levels of QoL perception.
Among WHOQOL-Bref domains, the physical domain was the only one that did not show significant difference between at least two of the sports investigated and all the scores in this domain were lower than those observed in the psychological and social domains. It should be noted that the physical domain seeks to measure an individual's perception of pain, medical treatment, disposition, mobility, sleep quality, daily activities, and work capacity 13 . Although Boccia includes individuals with greater motor impairment, evidence indicates that Boccia athletes' perception on the physical domain is similar to those of PA and WT. Thus, it is believed that the physical contributions resulting from the individual's participation in Paralympic Sports 5, 19 contribute in a similar way to the QoL perception in this domain, regardless of sport practiced.
Regarding the psychological domain, which aims to verify aspects related to self-esteem, body image, spirituality, and negative and positive feelings 13 , we identified that PA athletes had higher scores than Boccia and WT athletes. Therefore, we suggest that even though the sports is an important tool for the improvement and maintenance of QoL 4, 20 , individuals who exhibit more severe impairments and may need caregivers and special attention tend to have lower perception scores in the psychological domain.
In the social domain, it was observed that WT athletes obtained higher average scores in relation to Boccia athletes. One aspect that may have contributed to the lower average scores presented by Boccia athletes may be the characteristics of the disabilities exhibited by athletes of this sport, which may hinder social interaction and integration. Indeed, the disabilities normally exhibited by athletes of this sport 14 may negatively affect communication skills and, in certain cases, may require alternative strategies to facilitate it 21 . Regarding the environment domain, WT athletes had higher values compared to PA and Boccia athletes. It is believed that because WT athletes also had higher mean age among the sports investigated, there is a tendency for these individuals to be in more advanced stages of their professional career and, consequently, they are more financially stable. Considering the difficulties of accessibility and mobility in Brazil 22, 23 , owning a car, living in an accessible neighborhood and at an adapted house are aspects that can contribute to a positive QoL perception. In addition, the characteristics of disabilities usually exhibited by Boccia athletes may be barriers to inclusion in the labor market 24 and, consequently, to facilitate access to the aforementioned aspects.
Finally, it is important to highlight the factor 'average years practicing their respective sport' in the QoL perception of people with physical disabilities. Despite not having specified the difference between sports, Laferrier, Teodorski, Cooper 7 identified the influence of this factor on military veterans with disabilities from the United States Army. Overall, the results of this study are consistent with this finding, since athletes of sports that presented the longest time practicing it (i.e. PA and WT) also had higher total QoL perception. However, this study has important limitations that should be reported. The first one is the convenience sample, which does not guarantee that the characteristics presented by athletes of this study are similar to athletes from around the country and the world. The second limitation is the lack of stratification of functional classes inherent to the Paralympic Sports investigated. The third limitation is the cross-sectional design, which did not allow the identification of individuals' QoL perception before starting to practice a sport and, consequently, a followup throughout the period of involvement.
Conclusion
The results of this study allow us concluding that athletes with physical disabilities' demographics, the specific nuances of their impairments, and the characteristics of the Paralympic Sport practiced are aspects that influence their QoL perception; especially in a general perception along with psychological, physical, and environment domains. These results allow directing the attention to the competitive and recreational environments to meet the needs of each sport, facilitate the inclusion of athletes with physical disability, and promote better levels of QoL perception. In addition, the importance of developing public policies and greater attention to individuals with greater motor impairment is emphasized, since Boccia athletes presented the lowest scores in the psychological, social, and environment domains. However, despite the lower QoL scores identified, most participants showcased a positive perception of QoL and health.
